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deposit in 1 in 200 on the thirty-ninth day, I in 150 on the fortieth 
day, 1 in 100 on the forty-fifth day, 1 in 100 from the forty-ninth to 
the fifty-fourth day, but none on the seventy-sixth day, when she 
again received 40,000,000,000 living organisms. Six days after no 
agglutinins were present, but on the thirteenth day the serum 
agglutinated I in 100, on the sixteenth day I in 200, on the twenty-
first day I in 300, on the twenty-eighth day I in 350, on the thirty-
fifth day I in 250, on the forty-seventh day I in 250, while at 
the time of writing - the fifty-fifth day - this reaction shows no 
reduction. 
These experiments are too few to justify any conclusion as to the 
relative value of the two methods, but indicate that well-marked 
reactions may be obtained with dead bacilli, varying with the 
number of organisms used. 
GOUT OF FOWLS. 
By Dr B. F. KAUPP, Pathologist, Animal Industry Division, N.C. 
Experiment Station, W. Raleigh, N.C., U.S.A. 
GOUT of the joints is an inflammation of the fibrous and ligamentous 
parts. It is accompanied by an excess of uric acid in the blood, and 
deposits of urates of sodium in and around the joints. 
Gout may also attack the internal organs and cause deposits of 
sodium urates in them. This type is called visceral gout. 
Gout attacks man and some of the lower animals, such as fowls 
and dogs. 
H. Gideon Wells in Chemical Pathology in discussing gout in man 
says: "In the intervals between the attacks of acute gout the elimin-
ation of uric acid remains within the normal limits; however, for a 
period of from one to three days before each acute attack the 
amount of uric acid is usually decreased considerably. With the 
onset of the attack the amount of uric acid excreted becomes 
increased, and for a few days remains above the average, then sub-
sides to about the normal. Of these two features, the increased 
output of uric acid during the attack seems to be more constant than 
the reduced output preceding it. 
" As yet, however, we have no definite information as to the cause 
of this behaviour of the uric acid during the paroxysm. However, 
in view of the fact that monosodium urate is found in the joints 
during the attacks, it seems most probable that for some as yet un-
known reason there occurs a precipitation or anchoring of the urates 
in the tissues, which is associated with the attacks of pain and swell-
ing. We do not know, however, that it is the deposition of urates 
that causes the attacks, Indeed, the fact that uric acid retention 
pre·cedes the attack, rather than accompanies it, seems to suggest 
that it is the absorption of the urate, rather than its deposition in the 
joints, that is responsible for the local disturbance. It is possible 
that during the period of retention the uric acid is held in the blood 
in some form that cannot be eliminated by the kidneys, and that its 
deposition in the joints in an absorbable form occurs simultaneously 
with the attack. 
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" It should be mentioned in addition that it is not the uric acid 
metabolism alone that is altered in gout. Irregular periods of nitro-
:gen retention and nitrogen loss are quite constant features. The 
cause of this variability and the form in which the nitrogen is 
retained are quite unknown, although there is some evidence that 
the retained nitrogen is in the form of purin bodies (Vogt). Most 
oof the excessive loss occurs during the acute attacks, and the reten-
tion of nitrogen between attacks may be partly to repair the loss; 
against this, however, is the fact that there is not sufficient gain in 
weight to account for all the nitrogen retention." 
The histology of urate deposits, both experimental and gouty, 
has been studied by His, Krause, Rosen bach, and Freudweiler. 
Their results all indicate that uric acid and urates excite slight in-
iftammatory reactions, cause a slight local necrosis, and seem to act 
FIG. 1. 
:as a weak tissue poison. They may, however, be deposited without 
causing necrosis. 
That urates may cause necrosis in the tissues has been definitely 
established, and this may lead to connective tissue formation and 
-con traction. 
Gout is more common in birds that are forcibly fed and given 
rich, nitrogenous diet, and in old birds, where the eliminating action 
of the kidneys is more or less impaired. Birds normally excrete 
'large quantities of uric acid, which appears on the outer surface of 
the droppings as a whitish liquid or semi-liquid. 
It would appear that the preponderance in the blood of substances 
which are of acid reaction favours the precipitation of uric acid. 
Uric acid may possibly be converted into sodium urate by the 
salts in the blood in two ways: (I) by breaking down of the nucleo-
albumins of the tissue, and especially perhaps of those contained 
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within the leucocytes; and (2) from similar substances contained iru 
the food (Greene). 
Excess of uric salts in the blood may be produced either by in-
creased formation of these substances or by diminished excretion 
of them, or by failure to utilise and destroy them in the metabolism 
of the tissues. 
Hutyra and Marek state that Kionka and Barnes produced typical 
gout in fowls by feeding them for several months exclusively on horse 
flesh. Kossa points out that gout is caused by chronic poisoning by 
oxalic acid, carbolic acid, corrosive sublimate, aloin, and acetone. 
If the ureters of the birds be ligated gout may occur; hence it is. 
argued that perverted function of the kidneys or ureters may be a 
contributing factor in the production of gout. Lack of exercise 
predisposes to gouty conditions. Male birds are more frequently 
attacked than females. 
In visceral gout the chalky or mortar-like deposits may be ob-
served in the air sacs, pericardium, peritoneum, heart, or liver. 
In the articular form the joints of the feet are more often affected. 
FIG. 2. 
Birds suffer especially in the tarsal, metatarsal, and phalangeal joints,. 
and at times in the joints of the wings. 
In birds there is, in the early stages, extreme tenderness, mani-
fested by the bird standing on one limb or resting on the breast and 
moping around, staying away from the rest of the flock. There is a 
limp of the affected limb. At first the affected limb is swollen, soft,. 
hot, and tender, and may pit on pressure; later the parts may become 
extremely hard. The enlargements may attain the size of an English 
walnut. The part may undergo necrosis. When the part necroses· 
and opens there is discharged a granular yellowish-grey material 
similar to talc. The bones may become deflected from their nor-
mal direction as a result of the process. 
The diagnostic symptom is the finding of deposits of sodium urate 
in the lesions. These crystals may be recognised by aid of the 
microscope. A chemical test may also be made. Mascerate the 
concretion in a small amount of nitric acid, evaporate to dryness,. 
and add one drop of aqua ammonice to a small particle of the 
residue. Ammonia in the presence of sodium urate produces a 
purple red colour. 
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The study as a basis of this report was made on two birds, one a 
five-year-old Barred Plymouth Rock capon and the other a five-
year-old Single Comb Rhode Island red capon. These birds had 
been allowed to run at large and did not wander far from the barn, 
where there was at times an abundance of grain, and especially more 
or less sprouting grain. 
Fig. I shows at a lesions of the shanks which have involved the 
tarsal and phalangeal articulations. 
In the chalky masses, under the microscope, may be found large 
quantities of the crystals of sodium urate. Fig. 2 shows a micro-
photograph of the crystals isolated from the lesion by scraping and 
mascerating the substance in hydrochloric acid. 
These birds were quite lame, sat around in comfortable places, and 
only moved when necessary. They were often noted to stand' 
alternately on one foot or the other to ease the pain. The swellings 
were irregular in shape and hard (noduli arthritici). The nodules 
measured i inch at the largest diameter. The mobility of the joints 
was limited. 
In these birds the feather coat was rather rough, and the comb 
and wattles as well as the face were pale. 
When gout assumes a chronic type the prognosis is unfavourable. 
When ulcers are present it is observed that they do not entirely 
heal. The birds, being finally unable to move about and care for 
themselves, become emaciated and exhausted and die. 
THE DIAGNOSIS OF TUBERCULOSIS IN CATTLE BY 
INOCULATION OF GUINEA-PIGS WITH ANTI-
FORMINED FJECES. 
(From the Research Institute for Animal Pathology, Royal 
Veterinary College, London ). 
By Sir JOHN M'FADYEAN, M B., B.Sc., LL.D., and Lieut. R. H. 
KNOWLES, M.R.C.V.S., A.V.c. (formerly Demonstrator of 
Pathology, Royal Veterinary College, London). 
I.-INTRODUCTORY. 
THE principal motive of the experiments which are described in this 
article was a desire to obtain further evidence regarding the possi-
bility of diagnosing cases of so-called "open" tuberculosis by 
examination of the faxes of suspected animals. 
A considerable number of researches bearing on the excretion 
of tubercle bacilli with the f;:eces have already been published 
(Schrceder, F. Griffith, Trotter, Reichel and Deubler, etc. ), but there 
appeared to be room for further investigations of the kind, par-
ticularly in view of the recent discovery of the remarkable resistance 
of tubercle bacilli to antiformin, and the consequent possibility of 
making a free use of suspected f;:eces for inoculation experiments. 
